The gas sensing characteristic of MoS 2 -MoO 2 composite yolk-shell spheres were investigated. MoO 3 -carbon composite spheres were prepared by ultrasonic spray pyrolysis of aqueous droplets containing Mo-source and sucrose in nitrogen, which were converted into MoO 3 yolk-shell spheres by heat treatment at 400 o C in air. Subsequently, MoS 2 -MoO 2 composite yolk-shell spheres were prepared by the partial sulfidation of MoO 3 . The MoS 2 -MoO 2 composite yolk-shell spheres showed relatively low and irreversible gas sensing characteristics at < 200 o C. In contrast, the sensor showed high and reversible response (S=resistance ratio) to 5 ppm NO 2 (S = 14.8) at 250 o C with low cross-responses (S = 1.17-2.13) to other interference gases such as ethanol, CO, xylene, toluene, trimethylamine, NH 3 , H 2 , and HCHO. The MoS 2 -MoO 2 composite yolk-shell spheres can be used as reliable sensors to detect NO 2 in a selective manner.
INTRODUCTION

Molybdenum disulfides (MoS
2
) with 2-dimensional (2-D) layered nanostructures show distinctive electrical and electrochemical properties, which can be used for various applications such as Li-ion battery [1] , field effect transistor [2] , and gas sensors [3] . In particular, the MoS 2 nanostructures with high surface area to volume ratio and thinness are regarded as promising platform to design chemiresistors that can be operated at relatively low sensing temperature [3] .
Various form of MoS
nanostructures were investigated as chemiresistive materials, which include chemically or mechanically exfoliated flakes [3, 4] , thick oriented film [5] , and atomic layer prepared by chemical vapor deposition [6] . However, the researches of high performance gas sensors using MoS 
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The sensor using MoS Moreover, the sensor resistance did not completely recover to original resistance in air after gas sensing reaction (not shown).
Thus, it was difficult to measure the reliable gas sensing characteristics at <200 show the n-type gas sensing behaviors in the literature [3, 13] . It should be noted that the sensor resistance was recovered completely upon exposure to air. The 
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